The amount of disability associated with a spinal cord injury (SCI) is unique to each injury and depends on both the level and completeness of damage. However, physical deconditioning is a common consequence of SCI and can further exacerbate the impact of injury, leading to an increased risk of chronic secondary health complications, such as cardiovascular disease, which are very common causes of death in people with chronic SCI. This study aimed to verify the effects of a physical activity program once or twice a week on cardiorespiratory parameters and physical conditioning in individuals with SCI. Eleven participants were divided into two groups: physical therapy once a week (group 1) or twice a week (group 2). The evaluation of physical conditioning and cardiorespiratory parameters (i.e. heart rate, blood pressure, respiratory rate) was used the adapted 6-minute walk test (6MWT). The results showed no statistical difference in cardiorespiratory parameters. A marginal significance in time to finish the adapted 6MWT and statistical significance in heart rate were observed in group 1, but not in group 2. We conclude that low frequencies of PA, both once or twice a week, could not change the cardiovascular behavior, supporting higher frequencies of training for this goal.
INTRODUCTION
Spinal Cord Injury (SCI) is a traumatic event characterised by disturbances of sensory, motor or autonomic functions, with an influence on the physical, psychological and social well-being of individuals 1 . Thus, SCI is associated with high levels of disability 2 and functional incapacity 3 .
The disability associated with SCI is unique to each injury and is related to both the level and completeness of spinal cord damage. After SCI, the loss of muscle mass due to denervation and inactivity and a concomitant decrease in strength 4 . In addition, SCI can modify the autonomic nervous system, local blood flow, peripheral circulation, cardiac output, demand for oxygen to the muscle, and blood flow to the lower limbs [5] [6] [7] [8] .
These factors impact on physical activity (PA) level and physiological responses, resulting in an increased sedentary lifestyle, physical deconditioning and fatigue [9] [10] [11] . Therefore, physical deconditioning and SCI alterations can exacerbate the impact of the injury, increasing risks for chronic secondary health complications 12, 13 . Cardiovascular and circulatory diseases negatively affect the quality of life of SCI individuals 3 , and are the most common causes of death in this population 14, 15 .
In cases of incomplete SCI, the CNS is capable of plastic change, and the rehabilitation (i.e. PA) must compensate the impairment to maximise the potential for recovery and reduce risks for secondary complications 15, 16 . The PA in programs of rehabilitation show positive effects on cardiovascular parameters 17 , motor and sensory functions 18 , psychosocial factors 19 , well-being, functionality 20 , quality of life and everyday activities 11 . The appropriate prescription of exercise programs is needed to improve health status and overall quality of life 3 . In the review study by Ginis et al. (2011) 12 , the minimum frequency required to produce improvements in physical capacity and muscular strength of SCI individuals was 2 days/w or ≥3 days/w with high or moderate intensity. Jacobs et al. (2002) 22 applied a protocol of 16 weeks, (3 d/w), including mobility activities, strength, coordination and aerobic resistance in 13 individuals with SCI. After this protocol, the physical conditioning and maximum resistance showed significant improvement. Cardoso et al. (2003) 10 investigated 9 months of twice-weekly strength and endurance training in SCI patients, with significant increases on strength, arm ergo meter performance and quality of life of the participants. Another study indicated an improvement of aerobic activity and strength in individuals with SCI engaged in at least 20 minutes of moderate to vigorous intensity aerobic activity twice a week 14 .
These studies showed a positive impact on the PA and function of most SCI individuals. However, due to several factors (financial, distance from clinic, time free) the patients are only available for PA once a week. However, there is a lack of empirical evidence regarding this frequency of training. Ramadi et al. (2016) 23 evaluated people with coronary artery disease comparing PA training once and twice a week and found that both frequencies of training were not enough to change cardiopulmonary parameters.
Thus, this study aimed to verify the effects of a physical activity program once and twice a week on cardiorespiratory parameters and physical conditioning in individuals with SCI. Our hypothesis is that the frequency of PA is directly proportional to cardiorespiratory benefits and physical conditioning in individuals with SCI.
METHOD
A prospective study with subjects with SCI was developed in the Neurological Adult Physical Therapy Sector of Santa Casa of Misericordia of Sao Paulo (ISCMSP) after approval of the Ethics Committee of the same institution was gained, with project number 31609.
Eleven subjects with chronic SCI (ten males and one female) were included in this study. All participants agreed to participate and provided written informed consented indicating voluntary participation. Eligibility requirements included subjects with permanent incomplete SCI (paraplegic and tetraplegic). Exclusion criteria were: cardiovascular problems, resting blood pressure (BP) above 140/90mmHg, complications in the upper limbs (UL) that prevent the exercises practice (e.g. fractures or pain), physically active patients (i.e. patients that performed any PA or sports), not consenting to participate, and frequency less than 70% of the total PA program.
The participants were divided into two groups which patients were assigned according to their availability to attend the PA program. The participants were allocated to Group 1 (n = 5), who performed PA once a week, and Group 2 (n = 6), undergoing PA twice a week.
To assess physical conditioning, we adapted the 6-min walk test (6MWT). The adapted walk test requires travelling 800 metres in the wheelchair without interruption, within the maximum heart rate (MHR), and has been adapted for this distance due to the lack of a suitable place in which to accomplish the same 10. The result of the adapted 6MWT is the time spent to complete the course.
The evaluated cardiorespiratory parameters were heart rate (HR) -Oregon Scientific (Heart Rate Monitor model: HR102), blood pressure (BP) -sphygmomanometers and stethoscope HB, and respiratory rate (RR). These parameters were evaluated before and after the PA program, beyond the perimeter of the upper limbs (5, 10 and 15 cm with fixed point in the fold). and finally (vi) dragged into the sitting position for 5 minutes to strengthen upper limbs and assess trunk control.
DATA ANALYSIS
Statistical analyses were conducted using SPSS software (version 20.0) to calculate averages and standard deviations. The data are expressed as the mean ± standard deviation (SD) of the measurements.
Kolmogorov-Smirnov was conducted to verify data distribution, and Levine's test to assess variances in homogeneity. ANOVA with repeated measures was used to compare the participants before and after the PA program. The statistical significance level was set at α=0.05. Table 1 shows the clinical characteristics of each of the 11 participants. Group 1 (Intervention once a week) included five subjects age 37 ± 14 years, while group 2 (intervention twice a week) included six individuals aged 35 ± 12 years.
RESULTS
After 12 weeks of PA program, no significant differences were found in cardiorespiratory parameters for both groups (P > 0.05, Table 2 ). A marginal significance on HR 1 minute postadapted 6MWT was observed in group 1. The significant effect of a PA program in decreased time to finish adapted 6MWT in group 1. 
Table1. Characterization of the sample groups

DISCUSSION
The benefits of PA program on aerobic capacity, strength, cardiovascular system, and quality of life in individuals with SCI are clear 10, 12, 14, 22, 25. Therefore, this study aimed to verify the influence of low frequencies of PA programs on cardiorespiratory parameters and physical conditioning of individuals with SCI.
Contrary to our hypothesis, no differences were found between groups. SCI individuals that performed PA once or twice a week presented no significant results on cardiorespiratory parameters. We observed no statistical difference in the values of heart rate, blood pressure (i.e. systolic and diastolic) and respiratory rate in either group, just a statistical significance for HR one minute post-adapted 6MWT in group 1. In the same group, a marginal significance was observed in time to finish the adapted 6MWT. Our PA program involved functional exercises (i.e. strength exercises for muscles used in riding wheelchair) that have been reported in SCI with associated increases in muscle strength, resistance and functional capacity 26-28. We believe that the fact that our program did not involve aerobic training and used sessions of approximately 30 minutes could have influenced the results. After all, short-term aerobic arm exercise performed for patients with SCI improves their exercise capabilities, however these patients require rehabilitation and longterm programs to receive and benefit from aerobic training 31 .However, our results corroborate the findings of Ramadi et al. (2016) 23, which found no difference between training once or twice a week considering cardiopulmonary parameters in people with coronary artery disease, even with aerobic training of approximately 60 minutes.
In the study of Davis et al. (1987) 32, a short period of arm training was insufficient to increase cardiac function in paraplegic subjects, on this account, it is likely that although the cardiac parasympathetic flow withdrawal response is preserved in quadriplegic individuals, the rapid acceleration of HR at the beginning of exercise and the rapid deceleration after exercise 33. However, some improvement was observed on pre-loading due to increased venous tone and more effective operation of the muscle pump after training. Milia et al.
(2014)34 examined haemodynamic response to muscle activation in SCI with a one-year training period. They found that mean blood pressure response was significantly increased after the period of training, enhancement of HR, cardiac output, ventricular filling rate, and end diastolic volume responses. The authors highlighted that parameters of the exercise program are predictors for beneficial cardiovascular changes.
In short, the priority for rehabilitation in patients with spinal cord injury is the early onset of physical activity, since It optimize recovery and decrease or prevent the degree of post-ICS deconditioning that occurs after weeks of rest and can affect the final functional capacity of an individual 35.
Some limitations of this study must be regarded. The small sample size does not allow our results to be generalised to the entire population with SCI. The measurements used may not be sufficient to detect cardiorespiratory changes. Future studies including a larger sample size should be conducted to clarify the cardiovascular effects of exercise performed once or twice a week.
CONCLUSION
Our findings showed that low frequencies of PA, either once or twice a week, could not change the cardiovascular behaviour, supporting higher frequencies of training for this goal.
